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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the strength and the shielding property of the molten 
metal by laminating an inorganic fiber sheet in a winding manner through an inorganic shielding layer 
containing an inorganic powder and an inorganic adhesive, and specifying the total mass of the 
inorganic powder and the inorganic adhesive to hold the molten metal without cracking even when 
it is held for a long time. 

SOLUTION: In a molten metal holding pipe, an inorganic fiber sheet is laminated in a winding manner 
through an inorganic shielding layer containing an inorganic powder and an inorganic adhesive, and 
the total mass of the inorganic powder and the inorganic adhesive is not less than two times the 
mass of the inorganic fiber sheet. Because the molten metal holding pipe uses the inorganic fiber 
sheet such as a silica-alumina fiber, the pipe is not cracked even when the molten metal is held for 
a long time, and it is excellent in strength. Also, the inorganic shielding layer containing a large 
volume of the inorganic powder such as feldspar and the inorganic adhesive such as silica sol is 
formed, and the shielding property of the molten metal is also excellent. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a molten-metal maintenance pipe. It is related with the 
molten-metal maintenance pipe which can more specifically be used as the pipe for dead head formation 
at the time of cast manufacture, a pipe which constitutes the side-face part of the container for molten- 
metal extraction. 
[0002] 

[Description of the Prior Art] In case a casting was manufactured, in order to prevent a casting defect, 
the former to the dead head was required. However, since it is originally unnecessary, it is necessary to 
remove this dead head. Therefore, there was various futility, such as a point to which it is necessary to 
carry out melting of the metal of the point many which needs many metals by the dead head, and a point 
which needs to remove the dead head. 

[0003] In order to lose such futility, a dielectric coil is fitted loosely into the outside of the fireproof pipe 
which embedded at mold and was set up so that it may be open for free passage to a mold mold cavity, 
and the method of carrying out induction heating of the molten metal in a fireproof pipe with an 
induction coil at the time of metal teeming, and making the molten metal in a fireproof pipe solidify is 
learned. Since according to this approach the dead head can be made small and it ends with few metals, 
the time and effort which carries out melting, the time and effort which removes the dead head are 
mitigable. 

[0004] By the way, the following thermal resistance is required for the fireproof pipe which occupies 
important specific gravity in this approach. That is, even if it twists 1,200 degrees C - 1,500 degrees C 
molten metal to hold for 20 - 40 minutes, a fireproof pipe needs to be able to hold inside molten metal 
also by heating molten metal with a dielectric coil, without being divided. Therefore, although a pottery 
pipe and extrusion-molding tubing were used as this fireproof pipe, thermal shock resistance is low 
(weak), and since it was easy to generate a crack, it was difficult [ these fireproof pipes ] to use it. On 
the other hand, ceramic fiber was used, and since the fireproof pipe which carried out suction shaping 
was not able to have low reinforcement or was not able to cover molten metal, it was difficult to use it. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is made in order to solve the above- 
mentioned trouble, it can be held, without being divided even if it carries out long duration maintenance 
of the molten metal, and aims at reinforcement offering the pipe which is excellent in the electric 
shielding nature of molten metal. 
[0006] 

[Means for Solving the Problem] The winding laminating of the molten-metal maintenance pipe of this 
invention is carried out through the inorganic shielding layer in which an inorganic system fiber sheet 
contains inorganic fine particles and inorganic adhesive, and the sum total mass of inorganic fine 
particles and inorganic adhesive is a twice [ more than ] as many thing as the mass of an inorganic 
system fiber sheet. Thus, since the molten-metal maintenance pipe of this invention is using the 
inorganic system fiber sheet, even if it carries out long duration maintenance of the molten metal, it does 
not break, and is excellent also in reinforcement. Moreover, since the inorganic shielding layer which 
contains inorganic fine particles and inorganic adhesive in large quantities is formed, it excels also in the 
electric shielding nature of molten metal. 

[0007] In order that mean particle diameter may tend to arrange the molten-metal maintenance pipe with 
which the less than 10-micrometer thing and the thing whose mean particle diameter is 10-100 
micrometers were intermingled in the condition with these precise inorganic fine particles as the above- 
mentioned inorganic fine particles, reinforcement can be raised more and the electric shielding nature of 
molten metal is also more excellent. 

[0008] Moreover, since the molten-metal maintenance pipe not more than 2mass% cannot produce 
melting point lowering of a mineral constituent easily, the content of the alkali-metal oxide in the whole 
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inorganic material is excellent in thermal resistance, and it cannot produce a crack more easily. 
[0009] 

[Embodiment of the Invention] The inorganic system fiber sheet of this invention makes the inorganic 
fiber the subject so that it may excel in thermal resistance, and thermal shock resistance is given to a 
molten-metal maintenance pipe by existence of this inorganic system fiber sheet. It is desirable that it is 
a nonwoven fabric so that it may excel in holdout, such as inorganic fine particles, as a mode of this 
fiber sheet, for example, although it can be textiles, knitting, and a nonwoven fabric. Although this 
suitable nonwoven fabric can be manufactured with the wet milling-paper method and dry process of a 
conventional method, it is more desirable to manufacture by the wet milling-paper method for excelling 
in homogeneity. 

[0010] As an inorganic fiber which constitutes this inorganic system fiber sheet, silica-alumina fiber, an 
alumina fiber, a silica fiber, a glass fiber, a carbon fiber, silicon carbide fiber, rock wool, one or more 
kinds of metal fibers, etc. can be used, for example. The silica-alumina fiber which is excellent in the 
maintenance nature of hot fiber reinforcement also in these, an alumina fiber, a silica fiber, or silicon 
carbide fiber can be used suitably. 

[001 1] In addition, although the inorganic system fiber sheet in this invention should just contain the 
inorganic fiber beyond 50mass%, it contains the inorganic fiber beyond 70mass% preferably, and 
contains the inorganic fiber beyond 90mass% more preferably. In addition, depending on heat-resistant 
fiber, such as aromatic polyamide fiber of a metasystem or the Para system, polyamidoimide fiber, 
polytetrafluoroethylene fiber, aromatic series polyether amide fiber, and Pori Daimler Benz imidazole 
fiber, and the case, a regenerated fiber, a semi-synthetic fiber, a synthetic fiber, a vegetable fiber, and an 
animal fiber can also be included vrithin limits which do not have a bad influence on thermal resistance 
etc. as fiber other than the inorganic fiber which constitutes an inorganic system fiber sheet. 
[0012] As for the diameter of fiber of the fiber which constitutes this inorganic system fiber sheet, it is 
desirable that it is 0.5-20 micrometers, and it is more desirable that it is 1-10 micrometers so that it may 
excel in homogeneity. Moreover, as for fiber length, it is desirable that it is 1mm or more so that it may 
excel in thermal shock resistance. In addition, when manufacturing a nonwoven fabric by the suitable 
wet milling-paper method, it is desirable that it is below manufacture top 20mm length. 
[0013] As for the apparent density of this inorganic system fiber sheet, it is desirable that it is 0.05 - 0.5 
g/cm3, and it is more desirable that it is 0.1 - 0.3 g/cm3 so that it may excel in thermal shock resistance 
and gestalt stability. 

[0014] The molten-metal maintenance pipe of this invention is pasted up through the inorganic shielding 
layer in which the above inorganic system fiber sheets contain inorganic fine particles and inorganic 
adhesive. As this inorganic adhesive, one or more kinds of cement, such as a silica sol, alumina sol, a 
zirconia sol, a silicate, phosphate or alumina cement, magnesia cement, and zirconia cement, can be 
used, for example. 

[0015] As inorganic fine particles, for example Moreover, a feldspar, a magnesia, the diatom earth, A 
silica, a silica alumina, a mullite, an alumina, an aluminum hydroxide, Zircon, a zirconia, titanium 
oxide, a magnesium oxide, a calcium oxide, A calcium silicate, a magnesium silicate, milt, milt balun, A 
pearlite, glass, glass balun, a dolomite, a chamotte, a mica, Cordierite, silicon nitride, boron nitride, 
silicon carbide, boron carbide, Clay minerals, such as metal system fine particles, carbon system fine 
particles or a kaolin, a bentonite, agalmatolite, talc, bayerite, a diaspore, sepiolite, attapulgite, a 
montmorillonite, hectorite, a synthetic fluorine mica, and a smectite, can be used. 
[0016] If the clay mineral is included also in these inorganic fine particles, it excels in thermal resistance 
and non-****, and moreover the viscosity of the mixed liquor of inorganic fine particles and inorganic 
adhesive can be adjusted, and since it is effective in making homogeneity distribute inorganic fine 
particles, it can be used suitably. As for this clay mineral, it is desirable to occupy 1 - 30mass% of the 
inorganic whole fine particles. When there is an inclination for adjustment of viscosity to become 
difficult less than [ lmass% ], and it to become difficult to make homogeneity distribute inorganic fine 
particles, 30mass% is exceeded, the inorganic shielding layer which the solution retention of mixed 
liquor becomes high and becomes from a lot of inorganic fine particles and inorganic adhesives cannot 
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be formed or fine particles cannot invade into an inorganic system fiber sheet, it is because there is an 
inclination for reinforcement to fall, and it is 3 - 20mass% more preferably. In addition, as some above- 
mentioned clay minerals, sodium silicate, an ultraflne particle with a particle size of 1 micrometer or 
less, or an organic macromolecule may be used, and viscosity may be adjusted instead. 
[0017] Although mean particle diameter can use what is 0.1-100 micrometers as these inorganic fine 
particles, if a thing with a mean particle diameter of less than 1 0 micrometers and a thing with a mean 
particle diameter of 10 micrometers - 100 micrometers are used together, since it is easy to arrange 
inorganic fine particles in the precise condition, and the reinforcement of a molten-metal maintenance 
pipe can be raised more or it excels also in the electric shielding nature of molten metal, it is suitable. 
Moreover, since the uniform inorganic shielding layer which contains a lot of inorganic fine particles 
and inorganic adhesives by using together can be formed, the effectiveness of excelling by the electric 
shielding nature of molten metal also does so. Furthermore, in the thickness direction of an inorganic 
system fiber sheet, since a difference can be prepared in the distribution condition of inorganic fine 
particles and inorganic adhesive, the effectiveness of being harder coming to generate a crack also does 
so. 

[00 1 8] When using these inorganic fine particles together, as for the rate of a mass ratio of inorganic 
fine particles with a mean particle diameter of less than 1 0 micrometers and inorganic fine particles with 
a mean particle diameter of 10 micrometers - 100 micrometers, it is desirable that it is 1:9-9:1, and it is 
more desirable that it is 3:7-7:3 so that the inorganic shielding layer containing a lot of inorganic fine 
particles can be formed, and so that it may excel in workability and a uniform inorganic shielding layer 
can be formed. In addition, inorganic fine particles with a mean particle diameter of less than 10 
micrometers and inorganic fine particles with a mean particle diameter of 10 micrometers - 1 00 
micrometers may be classes which are different even if it is the same class. Moreover, inorganic fine 
particles with a mean particle diameter of less than 10 micrometers and/or inorganic fine particles with a 
mean particle diameter of 10 micrometers - 100 micrometers should just consist of one or more kinds. 
[0019] Moreover, as for the ratio (solid content) of inorganic fine particles and inorganic adhesive, it is 
desirable that it is 99:1-50:50, and it is more desirable that it is 95:5-70:30 so that it may excel in 
adhesive strength, and so that the inorganic shielding layer containing a lot of inorganic fine particles 
and inorganic adhesive can be formed. 

[0020] Since the winding laminating of the inorganic system fiber sheet is carried out through the above 
inorganic shielding layers and the sum total mass of these inorganic fine particles and inorganic 
adhesive exists in large quantities more than (preferably 2.5 or more times, more preferably 3 or more 
times) with the twice of the mass of an inorganic system fiber sheet, the molten-metal maintenance pipe 
of this invention is excellent in the electric shielding nature of molten metal. 

[0021] Moreover, since it is it hard to produce melting point lowering of a mineral constituent that the 
content of the alkali-metal oxide in the whole inorganic material is less than [ 2mass% ] (preferably 
1.5mass(es)% less than, more preferably lmass% less than, most preferably 0.5mass(es)% less than), 
and it is harder to produce a crack when molten metal is held, it is suitable. In addition, although an 
alkaline-earth-metal oxide has the operation smaller than an alkali-metal oxide which causes melting 
point lowering of a mineral constituent, since it has the operation which causes melting point lowering, 
it is desirable that the sum total content in the whole inorganic material of an alkali-metal oxide and an 
alkaline-earth-metal oxide is less than [ 3mass% ], it is more desirable that it is less than [ 2.5mass% ], 
and it is most desirable [ an oxide ] that it is less than [ 2mass% ]. This inorganic material means 
ingredients which consist of a mineral constituent which constitutes a molten-metal maintenance pipe, 
such as an inorganic fiber, inorganic fine particles, and inorganic adhesive. Therefore, as an inorganic 
fiber, silica-alumina fiber, an alumina fiber, a silica fiber, silicon carbide fiber, etc. can be used suitably. 
Moreover, as inorganic fine particles, the diatom earth, a silica, a silica alumina, a raullite, an alumina, 
an aluminum hydroxide, zircon, a chamotte, apearlite, a zirconia, titanium oxide, silicon nitride, boron 
nitride, silicon carbide, boron carbide, metal system fine particles, carbon system fine particles, etc. can 
be used suitably. Furthermore, as inorganic adhesive, a silica sol, alumina sol, a zirconia sol, etc. can be 
used suitably. 
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[0022] Such a molten-metal maintenance pipe of this invention can be manufactured as follows, for 
example. First, an inorganic system fiber sheet, the mixed solution of inorganic fine particles and 
inorganic adhesive, and the core material (henceforth "a contractile core material") contracted by 
desiccation are prepared. 

[0023] Subsequently, it winds around a contractile core material, after giving the mixed solution of 
inorganic fine particles and inorganic adhesive to an inorganic system fiber sheet. For example, there are 
an approach of applying to one side of an inorganic system fiber sheet, using spreading machines, such 
as a roll coater, a knife coating machine, and a curtain coating machine, as an approach of giving the 
mixed solution of inorganic fine particles and inorganic adhesive to this inorganic system fiber sheet, the 
approach of sinking into the inorganic whole system fiber sheet by a sinking-in coating machine etc., 
etc. Also in these, if it applies only to one side with a spreading machine, since it is easy to control the 
amount of grants uniformly and excels also in work environment moreover, it is suitable. 
[0024] Moreover, as for the mixed solution of inorganic fine particles and inorganic adhesive, it is 
desirable that a lot of mixed solutions can be given in order to form an inorganic shielding layer. 
Therefore, as for the viscosity of a mixed solution, it is desirable that it is about 100-10,000cps. 
[0025] As the winding approach to the contractile core material of the inorganic system fiber sheet 
which gave the mixed solution of this inorganic fine particles and inorganic adhesive, there are a 
planospiral and the approach of winding spirally, for example. Moreover, although this inorganic system 
fiber sheet may be wound so that it may become how many layers on a contractile core material, it is 
desirable that it is uniform and reinforcement to wind so that it may become three or more layers so that 
it may excel in melting metal shield nature. 

[0026] Subsequently, where the inorganic system fiber sheet which gave the above-mentioned mixed 
solution is wound around a contractile core material, after drying, the molten-metal maintenance pipe of 
this invention can be manufactured by drawing out a contractile core material. That is, since the 
contractile core material swollen when the inorganic system fiber sheet which gave the mixed solution 
was wound around a contractile core material contracts when it dries, it can sample easily, without 
damaging a molten-metal maintenance pipe. 

[0027] Although it changes as this contractile core material with solvents which constitute a mixed 
solution, it is desirable to, use the contractile core material which consists of an ingredient of a cellulose 
system like paper or wood for example, when a solvent is a drainage system. When this solvent is a 
drainage system, more specifically, what cast a paper tube, log material, the square bar, or a water 
soluble polymer can be used. 

[0028] Moreover, as the desiccation approach, it may heat or you may be an air dried. In addition, when 
air-dry, dehumidifying is more desirable so that it may be easy to sample a contractile core material. 
[0029] Although the example of this invention is indicated below, this invention is not limited to the 
following examples. 
[0030] 

[Example] (Examples 1-5, example of a comparison) By the wet milling-paper method, the inorganic 
system nonwoven fabric of 3 was manufactured surface density 100 g/m2 which combined silica- 
alumina fiber (the diameter of fiber of 2-3 micrometers, fiber length of 1-1 0mm) by 3mass(es)% 
vinylon, the thickness of 0.5mm, and the apparent density of 0.2g/cm. 

[003 1] Subsequently, only the amount which shows the water solution containing inorganic fine 
particles as shown in Table 1, and inorganic adhesive in Table 1 by the roll coater at one side of the 
above-mentioned inorganic system nonwoven fabric was applied. Subsequently, the planospiral of the 
inorganic system nonwoven fabric which applied the water solution containing inorganic fine particles 
and inorganic adhesive on the paper tube (the bore of 50mm, outer diameter of 60mm) which deck- 
watertight-luminaire-ization-processed the front face was carried out 5 times. Then, after drying for 10 
hours, ventilating at 40 degrees C, said paper tube was sampled and cut out and the molten-metal 
maintenance pipe with a die length [ of 500mm ] and an outer diameter of 66mm was manufactured. 
[0032] 
[Table 1] 
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[0033] (Example 6) The molten-metal maintenance pipe with, a die length [ of 500mm ] and an outer 
diameter of 66mm was manufactured completely like the example 1 except having applied the water 
solution containing inorganic fine particles as shown in Table 2, and inorganic adhesive to the same 
inorganic system nonwoven fabric as an example 1 by the roll coater (500g/m2). 
[0034] 
[Table 2] 
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[0035] (Winding workability) The result of the winding workability at the time of manufacturing each 
molten-metal maintenance pipe of examples 1-6 and the example of a comparison is shown in Table 1 
and 2. When the inorganic fine particles whose inorganic fine particles and mean particle diameter of 
less than 10 micrometers mean particle diameter is 10-100 micrometers are intermingled from these 
results, it turns out that it excels in winding workability. 

[0036] (Heat resistance test) The part from the lower limit of the molten-metal maintenance pipe of 
examples 1 -6 and the example of a comparison to about 60mm was laid under the furan mold, 
respectively (it is a right angle to furan mold), and the lower limit of a molten-metal maintenance pipe 
was blocked. Subsequently, molten metal with a temperature of about 1,300 degrees C was poured in 
inside each molten-metal maintenance pipe from the lower limit of a molten-metal maintenance pipe to 
height of about 400mm. Subsequently, inside molten metal was heated with rngh-frequency-dielectric- 
heating equipment from the perimeter of a molten-metal maintenance pipe, and the temperature of 
molten metal was maintained for 30 minutes at about 1,300 degrees C. Then, the condition of each 
molten-metal maintenance pipe was observed. This result is also shown in Table 1 and 2. 
[0037] From these results, if the content of the alkali-metal oxide in the whole (1) inorganic material is 
less than [ 2mass% ] If the sum total mass of excelling with thermal resistance, (2) inorganic fine 
particles, and inorganic adhesive is twice [ more than (especially 3 or more times) ] the inorganic system 
nonwoven fabric Excelling in thermal resistance more, when excelling in thermal resistance more and 
the inorganic fine particles whose inorganic fine particles and mean particle diameter of less than 10 
micrometers (3) mean particle diameter is 10-100 micrometers are intermingled, ****, or **. 
[0038] 

[Effect of the Invention] The winding laminating of the molten-metal maintenance pipe of this invention 
is carried out through the inorganic shielding layer in which an inorganic system fiber sheet contains 
inorganic fine particles and inorganic adhesive, and the sum total mass of inorganic fine particles and 
inorganic adhesive is a twice [ more than ] as many thing as the mass of an inorganic system fiber sheet. 
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Thus, since the molten-metal maintenance pipe of this invention is using the inorganic system fiber 
sheet, even if it carries out long duration maintenance of the molten metal, it does not break, and is 
excellent also in reinforcement. Moreover, since the inorganic shielding layer which contains inorganic 
fine particles and inorganic adhesive in large quantities is formed, it excels also in the electric shielding 
nature of molten metal, 

[0039] In order that mean particle diameter may tend to arrange the molten-metal maintenance pipe with 
which the less than 10-micrometer thing and the thing whose mean particle diameter is 10-100 
micrometers were intermingled in the condition with these precise inorganic fine particles as the above- 
mentioned inorganic fine particles, reinforcement can be raised more and the electric shielding nature of 
molten metal is also more excellent. 

[0040] Moreover, since the molten-metal maintenance pipe not more than 2mass% cannot produce 
melting point lowering of a mineral constituent easily, the content of the alkali-metal oxide in the whole 
inorganic material is excellent in thermal resistance, and it cannot produce a crack more easily. 



[Translation done.] 
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[Claim(s)] 

[Claim 1] The molten-metal maintenance pipe which the winding laminating of the inorganic system 
fiber sheet is carried out through the inorganic shielding layer containing inorganic fine particles and 
inorganic adhesive, and is characterized by the sum total mass of inorganic fine particles and inorganic 
adhesive being twice [ more than ] the mass of an inorganic system fiber sheet. 
[Claim 2] The molten-metal maintenance pipe according to claim 1 characterized by intermingling that 
whose thing and mean particle diameter of less than 10 micrometers mean particle diameter is 10-100 
micrometers as inorganic fine particles. 

[Claim 3] The molten-metal maintenance pipe according to claim 1 or 2 characterized by the content of 
the alkali-metal oxide in the whole inorganic material being less than [ 2mass% ]. 
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izmi&mmmmzx mm -bmx o»*tu. 

[00103 iwSsfl^HWti^- h^«tl>lS«« 

o -y ^ *>-;k ^sa*t*ir & i «BeuL«ffiT& 
4. zhh^xhs^zummmmmmm 

[0 0 1 1 3 4is. *»S(=t»t«liKMRK^-btit 
5 0 m a s s %].Uic0*Hi»g:^TV^U^^^. 
L<{i7 0 m a s s %Ja±<0«H»t*^?iS 

UTS hM 5 b'SSL *y-fh5 7;W*oxf-k>« 



(3) 
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ithZti>X'£Z>, 

[ooi2] zeimmmmi'- hmm-zwrnm 

<vtf#&l<* l-i 0amX'$>&<7>tfi W± U\ 

[0013] ^mss®!^- h»5safetifflift» 

«taWMW9ett*=flBi*i5t, 0. 0 5-0. 5 
g/cm^'i55«L<s 0. 1-0. 3g/c 

[0014] +»Ha«jjfa(AJK^^ 7"(i±iBw<fc a 

xu. mm, ^u*v";k r^s^r^, ^>n-r 

[ 0 0 1 5 ] £fc, mamt LTli, Mi.if, Jt5s 

;^-r, ■Mb***, mfc^*^**, iwfc*/uj/ 
k awtM*. mftfrvx. nutwrn* mu^ 

tM K d^5. iffE, K 94rxXT. 

K T^/W^-v-fK tyt'Jn-MK 

[0016] Zh^m¥M<D*xm±MM$:$A,X' 

±Mmzmm-£m i - 3 o m a s s 

U\ 1 m a s s %*ST14&Jg<0!ffl8#fflg|fc 
0 , 3 0 m a s s %mi £> t , 

is < ^ o . %&<nmm®faRvmmmmfrt>%2> mm 

3t*6T\ J; t 5&^t<(i3-2 0mass%TfeS„ * 
y-^ &gl/*mOT«g«&?, S^ttfi*S#? 
[0017] <I«£«*i LTI4, ¥^Sg*«0 • 1 



~10 0jumWt«^fl6mr*£**. TOftgl Owm 
*8S0>*>0> 1 Ojum-1 OOumCD^t* 

m-ti t . mmms&imzm. i*?< , * 
Mtti&*r%mmMWitR*bt:tos mot 

[0018] ^*TO v ft&#ffltl>*§^ WIS 1 

0 ^lajHROM^fcTOBS 10^10 0^m 

mmmmx^tx^z. tn. juittteftfu 
•^mmmt^x^h^o^ i 9-9 = it* 

h<Dt>m±L<. 3 : 7-7 : 3f "Jffi: L 

1 Oium-l 0 0wm«isaM&fttl4|iIt«aTfc-3'r 
fcjtsSBTaoTfclHo. itz. ¥J8figl0jLcm* 

atf^Basaftftv/xii^^esi 1 0 * m- 1 0 0 ju m 
1 0 0 1 9 ] mmt&w$m%itom (m 
trnmmit t&tsmmM tmx* * i 5 fc, 

99:1-5 0: 5 0"C*6OJ&**f*L<, 95:5- 

7 0:3 0T'S»-&(0A s J; 9ff4 LV\ 

[0020] WJcOfiE^^M ri±«^« 

[ 0 0 2 1 3 »Sltm^K:t5tt6r;P* DAK 
^tfe(7)#*^2 m a s s%£lT (#* L < (4 1 . 5 
raass%filT, ± O&i L<f4 1 m a s s %£\T, M. 
hmLKitO. 5mass%J,lT) TWLiK 

*»'3mas s%UJlTt*$)l.^*W*L<. 2. 5mas 
sXHTtfciO^J: L< , 2ma s s%jyTt' 



(4) 
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«ftnr>f*. jaw-**, jwt* 

y/K y^3-ry;i*iftira«cfl6fflT*6. 

[ 0 0 2 2 J ;w J: aa*»i!B«»KAJR«J*^>r 7* 

sml mm&zZi*)V8m-him (jar, nimm 

[0 0 2 3] fc^T, 

to o 2 4 ] *fc, iira*tiEm«^jfccoji^?^ 

<asas»±i oo~i o.ooocp sm%.x'hz><vm 
[0025] zcvmmkmmmmt^-smm 

[0 0 2 6 ] i^T\ JR«Ht®tfK±iBS^«Si«*#^ 



nu&M&mtf* wiLizmtzmtthtab. mm 

^t#4<OTS>4. 

[0027] z<nmmmt lx\±, mm%m 

IW6S»t«»t*0!6*4L^. J; OUttfWHi, - 

ttBih?& jfis» ufc t, comm 4 ; t # ! T'£ 4 . 
[0028] mmjmtbxn, Dv&ixbm 

[0029] jaTte**HB(OS3t0!tE«W63B*. 

wimTcommtizm%.zti& t> coras:^. 

[0030] 

[Sfflsft] i - 5 , mto s^Mise <£ 

l-10mm) £3ma s s^iJt'^T^a-;!/ 
aWi-Cte^Lfc, E^l 0 0 s/mi, Jf§ 0. 5m 

fz. 

[0031 ] atwp, « 1 t^t J; p**i*l»*k*s« 

T% llffi»W«L*:*g<g ; (ftSSOmm, £M£6 
0 mm) ±(C, «m*t|«#^Jt£^i<^^ 

mLi^mrfmi*5®*m$uz, 40 

JRO, SiffiLT, 1$ 5 0 0mm. Wg6 6mm«| 
[0032] 

[an 



(5) 



1-25409 1 







SSS6BI1 


mm* 


S«^3 






mm 






100 


100 


100 


100 


100 


100 


s 
at 

St 

m 

& 

A 
ft 


KK 0.01-0.02 /im 


20 


20 


20 


£0 


20 


20 


IBS 0.02—10 *i m 


1 0 


1 0 


10 


I 0 


1 0 


1 0 


US 1~10 U in 


4 0 


2 0 


70 


— 


40 


40 


tfiS 10~100 £ m 
(mi5S«) 


30 


2 0 


~ 


70 


30 


30 


IftSi 1^10 JK la 

(mass* 


-- 


3 0 










fcpiO 


5,0 0 0 


5,000 


5,0 0 


5,0 0 0 


5,0 0 0 


5,000 


mi mm) ,z 

<2/m 2 ) 


500 
(5) 


5 0 0 
(5) 


5 0 0 

(5) 


500 
(5) 


2 5 0 
(2.3) 


150 
(1.5) 






m 


m 






m 






(ma s s?6> 


0 

(1.9) 


2.3 
C4.2) 


0 

(1.9 5 


0 

(1.9) 


0 

(1.7). 


0 

(1.4) 




» as* 5 


0 


A 


0 


0 


A 





#1 ;Mgo$23massKM 

#5 ;0- •«B««»'<Y^a>i.<nt.«ti*>itEL 

0 mm, ?H16 6 7°£t[ji L 

[0034] 
[*2] 



[0033] {mmm)m2fc^&o%%mfot 

SlM 1 i M t*$S^M« (500 g/m* ) 
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■ — 




tolas J&jfc/nlET fi£ tfF 












' — r-g — 








ft 








— iftgiffcfc 


— _ — 


a 








— ^T-yI"" — 








— 36 










^T-vt^ 




« 




— 28 










(ma s s90 








5,0 00 




(CPS) 








500 




(g/m 2 ) 


(5) 






m 






0 




CmassSO 


CO) 






o 



#1 \ wmmm^%mmmfzm^^b.^m^^m3^^<js> 



10 0 3 5] <*[BlftfRtt ) fM 1 - 6&tfJt!» 

i o v m&m^&wtfot^mmi* 
i o-i oQuTti<^mwti> { m.Lx^hk, m 

[0036] ( If MiSfc ) gffitt 1 ~ 6 &trttl«*Z> 

m&wffi'V rvrmfr^mt oi«miw» 

ft) LT, flrmAKfttt/^rcOTSHftMULfc. JJtV^ 
3 0 0ttf)iSia&JK*, ifflttAI!ft^^7'<0TSB^^ 

gfci "jmrlt, Ktt&R^jas&ft 1,30 o-ct 

[0037]^ ( i ) mm£#£ 

■east, mfmizxvmix^&zk, (2) mm 



fc , ai* ( 3 ) w»g*« i o u mmcommftty 
mm 10-100^ mawmmt «ku 

[0038] 

zftixmmmmztix&r). mxmtmmmt 

■Cfc* . i « Jt 3 t^^^u^^A^ yiiisig 

[0039] JJESMift* t UT , ¥^&SiO« 1 0 /x m 
0-1 0 0MmOfcOi:3j« 

jRSrcffiS J: 0 « H fc *» 

[ 0 0 4 0 J iSttH*H^*fctJ J« T;k* 'J 



